
Project Introduction

The aim of this proposal is to test the hypothesis that a system can increase
speed and accuracy at inferring human intentions and increase the number of
robots a single astronaut can supervise by inferring a person's mental state
from their language utterances and actively asking questions when it is
confused. The approach is driven by a formal model for human-robot
collaboration that enables a robot to make plans without complete information
and reason about what a person wants. This inference will enable a person to
effectively communicate complex requirements and tasks constraints to the
person at very abstract levels (e.g., "Inspect the ISS") and at very specific
levels (e.g., "Move left six inches,") as well as recovering from failure by
asking targeted questions (e.g., "Do you mean the Philips screwdriver or the
flat head?"). The end goal of this project is to achieve seamless human-robot
cooperation on complex tasks, approaching the ease and accuracy of human-
human collaboration. Humans communicating with other humans use
language to express very abstract goals as well as very low-level concrete
commands. This use of language enables high levels of autonomy but also
supports flexible and fluid corrections and replanning. Robots that can use
fluid language at multiple levels of abstraction can flexibly respond to a
person's requests. The ultimate impact is a world where robots actively
interpret a person's instructions, asking questions when they are confused,
and asking for help when they encounter a problem.

Anticipated Benefits

The end goal of this project is to achieve seamless human-robot cooperation
on complex tasks, approaching the ease and accuracy of human-human
collaboration. The ultimate impact is a world where robots actively interpret a
person's instructions, asking questions when they are confused, and asking for
help when they encounter a problem.
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Primary U.S. Work Locations and Key Partners

Organizations
Performing Work

Role Type Location

Brown University Lead
Organization

Academia Providence,
Rhode Island

Johnson Space
Center(JSC)

Supporting
Organization

NASA
Center

Houston,
Texas

Primary U.S. Work Locations

Rhode Island

Project Website:

https://www.nasa.gov/strg#.VQb6T0jJzyE

Organizational
Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate
(STMD)

Lead Organization:

Brown University

Responsible Program:

Space Technology Research
Grants

Project Management
Program Director:

Claudia M Meyer

Program Manager:

Hung D Nguyen

Principal Investigator:

Stefanie Tellex

Technology Maturity
(TRL)

Applied
Research Development Demo & Test
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Technology Areas
Primary:

TX04 Robotic Systems
TX04.4 Human-Robot
Interaction

TX04.4.1 Multi-Modal
and Proximate
Interaction

Target Destinations
The Moon, Earth
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